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©A marker comprises a cylindrical ink reservoir 
(2) formed In a body (1). a slide plug (3) inserted 
into the ink reservoir, a pen element (10) slidably 
installed at the end of the body in the axial direction, 
and an elastic sealing member (19) for pressuring 
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ink and sending it to the pen element. For writing, 
ink is supplied to the pen element by the elastic 
sealing member and adequate ink is constantly con- 
tained in the pen element. 
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The present invention relates to a white-board 
marker for writing something on a white board, a 
writing-utensil-type paint marker for applying paint 
to the surface of metal or plastic material, a nail 
marker for applying manicure solution to nails, and 
a marker for applying liquid to a specified surface. 

The present invention more particularly relates 
to improvement of a marker storing a slidable slide 
plug in an ink reservoir. 

The above markers, unlike a writing utensil for 
writing characters on paper, are a kind of writing 
utensil configured to apply liquid to relatively wide 
portion. The structure of conventional markers is 
the same as that of a writing utensil for writing 
characters except the fact that a pen element is 
thick. These markers use a pen element made of 
hardened fiber such as felt which is so called a felt 
tip. 

These markers, however, should reserve a lot 
of ink because they greatly consume ink (hereafter 
referred to as ink by representing paint, manicure 
solution, and other liquid) unlike the writing utensil 
for writing characters. 

For the writing utensil for writing characters 
(e.g. a felt-tip pen), the ink reservoir is filled with 
fibers such as cotton, ink is reserved by making 
the fibers hold ink by means of capillarity, and 
writing is executed by absorbing the ink by the 
capillarity force of the felt tip. 

Though this type of pen has a simple structure, 
it can reserve only a little ink. Therefore, this struc- 
ture cannot be used for the above markers. A 
structure storing a slide plug in the ink reservoir is 
suitable to reserve a lot of ink. For this structure, a 
slidable slide plug maintaining liquid-tightness is 
inserted into a cylindrical ink reservoir. The ink 
reservoir is filled with liquid ink and the above slide 
plug separates the liquid ink from air portion. As 
the ink is consumed or it is expanded or contracted 
due to temperature change, the slide plug slider to 
keep the pressure of the ink in the ink reservoir 
equal to the atmospheric pressure. 

However, when the ink reservoir equipped with 
the above slide plug is used for markers, a trouble 
occurs that ink is inadequately absorbed from the 
pen element. 

The first reason for this lies in the fact that the 
marker ink used for quick-drying ink, paint, and 
manicure solution has inadequate capillarity force 
because it has a comparatively high viscosity and 
contains organic solvent. Therefore, the felt tip 
serving as a pen element has inadequate ink-ab- 
sorbing force. For aqueous ink used for a felt tip 
pen for writing characters, for example, the felt tip 
produces the absorbing differential pressure of 300 
mmAq or more as the water head pressure. How- 
ever, alcohol-based quick-drying ink used for white 
board markers produces the absorbing differential 



pressure of only approx. 100 mmAq under th* 
same condition. When the above slide plug slides 
it has a certain degree of sliding resistance. Ir 
addition, for extremely small sliding resistance o 

5 the slide plug, ink drips from the pen element due 
to the water head pressure of the ink in the in! 
reservoir when the white board marker with the per 
element turned downward is left as it is. Therefore 
it is necessary to increase the sliding resistance o 

w the slide plug to a certain degree. The slide plug h 
moved by the differential pressure produced wher 
the above pen element or the felt tip absorbs ink 
However, because the marker ink has inadequate 
capillarity force, ink may not completely be ab- 

T5 sorbed due to the sliding resistance of the slide 
plug. 

The second reason lies in the fact that surfaces 
to which ink is applied by these markers have nc 
water absorbing property because they are made 

so of plastics or metal. Therefore, to completely apply 
ink to these surfaces, it is necessary for the marker 
felt tip to adequately contain ink. However, for 
markers which absorbs ink by the capillarity force 
of the felt tip like the conventional writing utensils, 

25 the felt tip cannot adequately contain ink. 

Because of the above reasons, the amount of 
ink to applied is limited for conventional markers. 
Therefore, no deep handwriting can be obtained 
by, for example, a white-board marker. 

30 The present invention is made to solve the 
above problems and it is an object of this invention 
to provide a marker having an ink reservoir storing 
a slide plug and capable of adequately supplying 
ink to a pen element. 

35 The present invention has the following fea- 
tures to achievo the above object. 

The pen element or felt tip of the marker of the 
present invention is supported so that it can slide 
along the pen axis. And, a pump means is installed 

40 which operated together with the felt tip. When 
writing pressure is applied to the pen element, the 
pen element slides along the pen axis and the 
above pump means operates to pressure the ink in 
the pen. And, ink is pushed to the pen element. 

45 Because of these features, the marker of the 
present invention can adequately supply even the 
ink with a small capillarity fcrcc tc the pen element 
regardless of the slide-plug resistance. Because 
the pen element or felt tip adequately contains ink, 

so ink is adequately applied to the surfaces of plastics 
or metals having no water absorbing property. 
Therefore, deep-enough handwriting can be ob- 
tained by, for example, a white-board marker. 
The marker of the present invention has a 

55 check-valve system at the upstream and down- 
stream sides of the pump means respectively. 
Therefore, ink is securely sent from the ink reser- 
voir by these check-valve systems. 



1 The marker of another embodiment has a 
check-valve system at the downstream side of the 
pump means, that is. between the pump means 
and the pen element and a resistance means for 
giving resistance to the circulating ink at the up- 5 
stream side of the pump means, that is. between 
the pump means and the ink reservoir. The resis- 
tance means uses an orifice with a small diameter 
or a fiber resistance body made by hardening 
fibers. For this type of marker, when excessive ;< 
writing pressure is applied and ink is excessively 
pressure by the pump means, some the pressured 
ink is returned to the ink reservoir through the 
resistance means. Therefore, ink is not excessively 
supplied to the pen element. 75 

The marker of still another embodiment is de- 
signed so that the above pump means pressures 
the ink in the ink reservoir. And, the sliding resis- 
tance of the above slide plug installed in the ink 
reservoir is set to the specified value. For this type 20 
of marker, the above slide plug is removed from 
the pen element when the ink reservoir is pres- 
sured by the pump means. In this case, the pres- 
sure in the ink reservoir reaches the value cor- 
responding to the sliding resistance of the slide 25 
plug. For this type of marker, the structure is 
simple, the pressure in the ink reservoir is kept at a 
constant value corresponding to the sliding resis- 
tance of the slide plug even if excessive writing 
pressure is applied, and ink is supplied to the pen 30 
element by the constant pressure. Therefore, ink is 
stably supplied. For the marker of this embodi- 
ment, the above slide plug reciprocally slides back 
and forth whenever writing is executed. 

In this case, it is preferable to set the axis- 35 
directional width of the contact surface between the 
sealing portion cf the slide plug and the inner 
periphery of the ink reservoir so that it will be much 
smaller than the stroke of the reciprocating motion 
of the slide plug. By setting the width to the above 40 
condition, the sealing portion slides while contact- 
ing the inner periphery of the ink reservoir wetted 
by ink. Therefore, because ink serves as lubricant 
between the sealing portion and the ink reservoir, 
the slide plug can return forward with a very small 45 
sliding resistance. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

50 

ng. t is a longitudinal sectional view of the 

white-board marker of the first embodiment; 

Fig. 2 is a longitudinal sectional view of the 

white-board marker of the second embodiment; 

Fig. 3 is a longitudinal sectional view of the pen 55 

element and check valve of the white-board 

marker of the third embodiment; 

Fig. 4 is a transverse sectional view long the line 



4-4 in Fig. 3; 

Fig. 5 is a longitudinal sectional view of the 
white-board marker of the fourth embodiment; 
Fig. 6 is a longitudinal sectional view of the 
white-board marker of the fifth embodiment; 
Fig. 7 is a longitudinal sectional view of the 
white-board marker of the sixth embodiment; 
Fig. 8 is a longitudinal sectional view 0/ the 
white-board marker of the sixth embodiment un- 
der another operating state; 
Fig. 9 is a longitudinal sectional view of the slide 
plug of the white-board marker shown in Figs 7 
and 8; 

Fig. 10 is a longitudinal sectional view of the 
white-board marker of the seventh embodiment; 
Fig. 11 is a longitudinal sectional view of the 
white-board marker of the eighth embodiment; 
Fig. 12 is a longitudinal sectional view of the 
white-board marker shown in Fig. 1 1 under an- 
other operating state; 

Fig. 13 is a longitudinal sectional view of the 
slide plug of the white-board marker shown in 
Figs. 11 and 12; 

Fig. 14 is a longitudinal sectional view of the 
slide plug of the white-board marker shown in 
Figs. 11 and 12 under another operating state; 
Fig. 15 is a longitudinal sectional view of another 
embodiment of the sealing portion of the slide 
plug; and 

Fig. 16 is a longitudinal sectional view of the 
white-board marker of the ninth embodiment. 
Embodiments of the present invention are de- 
scribed below according to drawings. Though these 
embodiments are white-board markers, the present 
invention is not restricted to the white-board marker 
but it is applied to paint markers and nail markers. 
The embodiments described below correspond to 
various specifications required for markers respec- 
tively. 

Fig. 1 shows the white-board marker of the first 
embodiment of the present invention. 

In Fig. 1, numeral 1 is the body of the marker 
which is cylindrical and whose inside is formed as 
a cylindrical ink reservoir 2. The ink reservoir 2 is 
filled with ink (e.g. quick drying ink using, for 
example, alcohol as solvent). A slide plug 3 is 
installed in the ink reservoir 2. Tho elide plug 3 is 
made of elastic material such as silicone rubber or 
the like, which is slidably and liquid-tightly inserted 
into the body and separates liquid from air. Sliding 
of the slide plug 3 compensates consumption of 
ink and expansion/contraction of it due to tempera- 
ture change. 

A tail plug 4 is installed at the rear end of the 
body 1 and an air through-hole 5 is formed on the 
tail plug 4. 

A pen element 10 is installed at the front end 
of the body 1. For this embodiment, the pen ele- 
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ment 10 is a felt tip made of hardening fibers. 
Because the pen element 10 is tapered and the 
shape of the tip of the pen element 10 is, for 
example, approximately spherical, the width of a 
drawn line varies depending on the writing pres- 5 
sure. 

The pen element 10 is held by a holder 11. 
The holder 11 is installed slidably in the axial 
direction of the body 1 so that it can smoothly 
move back and forth together with the pen element 10 
10. 

■ A pump chamber 12 is formed in the body 1. 
The pump chamber 12 is connected with the ink 
reservoir 2 and pen element 10. 

Ink pressuring means or a plunger 13 is pro- 75 
truded to the rear end of the holder 1 1 . The plung- 
er 13 passes through an elastic sealing member 19 
and is inserted into the above pump chamber 12. 
For writing, the plunger 13 is inserted into the 
above pump chamber 12 because the above pen 20 
element 10 and holder 11 are moved backward by 
the writing pressure to decrease the volume of the 
pump chamber 12. Thus, the ink in the pump 
chamber 12 is pressured and the pressured ink is 
pushed out to the pen element 10 by passing 25 
through the ink paths 14 and 15 formed in the 
above holder 11 and plunger 13. Then, the pushed- 
out ink is contained in the pen element 10, that is, 
between fibers of the felt tip by capillarity. 

The above elastic sealing member 19 serves 30 
as a sealing material and energizing means. That 
is, the elastic sealing member 19 is cylindrical and 
made of elastic material such as synthetic rubber. 
The elastic sealing member 19 is press-fitted to the 
inner periphery of the body 1 and the above plung- 35 
er 13 is press-fitted into the member 19 in order to 
prevent the ink in the pump chamber 12 from 
overflowing through the gap between the above 
holder 11 and body 1. When the above holder 11 
moves backward, the elastic sealing member 19 is 40 
compressed in the axial direction. 

When writing pressure decreases,, the holder 
11 is protruded by the elasticity of the elastic 
sealing member 19. Therefore, the elastic sealing 
member 19 also serves as an energizing means for 45 
energizing the holder 11 and pen element 10 in the 
protruding direction. 

The following reservoir-side check-valve sys- 
tem 20 is installed between the above ink reservoir 
2 and pump chamber 12. That is, an annular valve so 
seat 23 is protruded to the pump chamber side on 
the partitioning member 22 for partitioning the 
above pump chamber 12 from the ink reservoir 2. 
The annular valve element section 21 is protruded 
at the pump-chamber-side end of the above elastic 55 
sealing member 19 and fitted to the inner periphery 
of the above valve seat 23 by the elasticity of its 
own. A channel 24 is formed on a part of the outer 



periphery of the above partitioning member 22, 
which is connected with the above ink reservoir 2 
and opens on the inner periphery of the above 
valve seat 23. 

The above reservoir-side check-valve system 
20 closes the opening of the channel 24 because 
the above valve element section 21 adheres to the 
inner periphery of the valve seat 23 when the 
pressure in the pump chamber 12 increases, pre- 
venting ink from returning to the ink reservoir 2. 
When the pressure in the pump chamber 12 de- 
creases, the valve element section 21 separates 
from the inner periphery of the valve seat 23 and 
ink enters the pump chamber 12 from the ink 
reservoir 2 through the channel 24. The following 
pen-element-side check-valve system 25 is in- 
stalled between the pump chamber 12 and pen 
element 10. That is, a conical valve seat 16 is 
formed between the above ink paths 14 and 15. 
And, a valve element 17 is inserted into the above 
path 15. The valve element 17 is cylindrical and 
made of elastic material such as synthetic rubber. 
The outside diameter of the valve element 17 is 
smaller than the inside diameter of the ink path 15 
and a gap for circulating ink is formed between 
them. The pump-chamber-side end of the valve 
element 17 is conicaily formed on a valve-element 
section 18. The valve-element section 18 is seated 
on the above valve seat 16. The pen-eiement-side 
end of the valve element 17 contacts the pen 
element 10, the valve element 17 is slightly com- 
pressed in the axial direction, and the above valve 
element section 18 is pressed against the above 
valve seat 16 by the elasticity of the compressed 
valve element. 

For the pen-element-side check-valve system 
25 with the above construction, the valve element 
section 18 separates from the valve seat 16 be- 
cause the above valve element 17 is compressed 
in the axial direction and the ink in the pump 
chamber 12 is sent to the pen element 10 when 
the pressure in the pump chamber 12 is high, while 
the ink flowing to the pump chamber is interrupted 
because the valve element section 18 is adhered 
by the valve seat 16 when the pressure in the 
pump chamber 12 is low. 

The function of the above marker is described 
below. 

When pressing the marker pen element 10 
against the surface of a white board for writing, the 
pen element 10 moves backward or withdraws to- 
gether with the holder 11, the above elastic sealing 
member 19 is compressed in the axial direction, 
and the plunger 14 enter the pump chamber 12. 
Therefore, the volume of the pump chamber 12 
decreases and ink is pressured. In this case, the 
above reservoir-side check-valve system 20 closes 
and the pen-element-side check-valve system 25 



ope.ns. Therefore, the ink in the pump chamber 12 
is pushed out to the pen element 10. The pushed- 
out ink is held by and contained in fibers of the felt 
tip by capillarity. When the pen element 10 sepa- 
rates from the white board surface after writing, the 
holder 11 and pen element 10 move forward or 
protrude by the elasticity of the above elastic seal- 
ing member 19, the plunger 13 is drawn out of the 
pump chamber 12, the volume of the pump cham- 
ber 12 increases, and the pressure in the pump 
chamber 12 decreases. In this case, the pen- 
element-side check-vaive system 25 closes, ink is 
prevented from returning from the pen element 10 
to the pump chamber 12, the reservoir-side check- 
valve system 20 opens, and the ink in the ink 
reservoir 2 enters the pump chamber 12. At the 
same time, the slide plug 3 slides corresponding to 
consumption of the ink in the ink reservoir to com- 
pensate for feck of ink. 

Hereafter, ink is supplied to the pen element 
10 in the same manner each time writing is ex- 
ecuted. Therefore, a certain amount of ink is con- 
stantly contained in the pen element. 

For this writing, the writing pressure increases 
as the width of the drawn line increases and the 
writing speed increases or ink consumption in- 
creases. Therefore, the entering distance of the 
plunger 13 increases and the amount of ink to be 
pushed out to the pen element 10 increases. Thus, 
stable writing is realized because the amount of ink 
contained in the pen element 10 is properly main- 
tained so that deep-enough writing is realized and 
no ink drips. 

Also, sliding of the above slide plug 3 com- 
pensates consumption of the in in the ink reservoir 
2 and expansion/contraction of ink due to tempera- 
ture change. 

Moreover, the ink contained in the above pen 
element 10 is prevented from returning to the 
pump chamber 12 by the pen-element-side check- 
valve system 25. Therefore, when the pen element 
is turned upward and left as it is or even if differen- 
tial pressure is produced between the inside and 
outside of the marker due to change of atmo- 
spheric pressure, it is securely prevented that the 
ink contained in the pen element 10 returns to the 
pump chamber 12. Therefore, because the pen 
element 10 constantly contains adequate ink, the 
pen element does not become dry even if it is leaf 
as it is for a long time with its cap removed. If the 
pen element 10 should become dry after it is left 
as it is for a long time with its cap removed, writing 
is possible because ink is forcible pushed out to 
the pen element 10 by strongly pressing the pen 
element 10 against the white-board surface several 
times. 

Fig. 2 shows the second embodiment of the 
present invention. This embodiment has the same 



construction as the first embodiment except the 
above pen-element-side check-valve system 25. 

That is, the pen-element-side check-valve sys- 
tem 25* of this embodiment has a valve element 30 
5 consisting of a steel ball inserted into the above ink 
path 15. and a compression coil spring 31. The 
valve element 30 is pressed against the above 
valve seat 16 by the compression coil spring 31. 

Though this embodiment has more complex 
io construction than the first embodiment, it has a 
feature that the opening pressure of the pen- 
element-side check valve 25' can more accurately 
be set. 

Figs. 3 and 4 show the third embodiment of the 
is present invention. The third embodiment has the 
same construction as the first embodiment except 
the above pen-element-side check-valve system 
25". Figs. 3 and 4 shows only the pen element and 
holder. This embodiment has a valve seat chamber 
20 40 in the above holder 11 and a valve element 41 
consisting of elastic material such as silicone rub- 
ber in the valve seat chamber 40. The. valve ele- 
mental is approximately columnar and its outer 
periphery is tapered, which is press-fitted into the 
2$ valve seat chamber 40. A recess 42 with 
approximately-segmental cross section is formed 
on the end of the valve element 41 at the pen- 
element-10 side and a part of the outer periphery 
of the valve element 41 is formed on a thin- wall 
30 elastic valve 43 by the recess 42. The elastic valve 
43 is formed so that it can elastically be deformed 
inward in the radius direction. The margin of the 
elastic valve 43 is recessed from the pen-element- 
side end of the valve element 41 to prevont the 
as margin of the elastic valve 43 from being caught by 
the valve element 41 when the valve element 41 is 
press-fitted into the valve seat chamber 40. 

For the pen-element-side check-valve system 
25'\ the above elastic valve 43 is elastically de- 
40 formed inward in the radius direction, the elastic 
valve 43 separates from the inner periphery of the 
valve seat chamber 40, an/j ink flows from the 
pump chamber to the pen element when the pump 
chamber pressure increases. When the pump 
45 chamber pressure decreases, the above elastic 
valve 43 adheres to the inner periphery of the valve 
seat chamber. to prevent ink from returning from 
the pen element side to the pump chamber side. 
The third embodiment is easily assembled and 
so its check valve securely operates. 

Fig. 5 shows the fourth embodiment. This em- 
bodiment does not have the above reservoir-side 
check-vaive system. Instead, the above ink reser- 
voir 2 is connected with the pump chamber 12 by 
55 a resistance path 24. The resistance path 24 is a 
narrow channel formed on a part of the outer 
periphery of the partitioning member 22 for parti- 
tioning the above pump chamber 12 from the ink 



reservoir 2, which is designed to give a certain 
resistance to the ink flowing through the path. 

This embodiment has the same construction as 
the first embodiment except the above point and its 
parts corresponding to those of the first embodi- 5 
ment in Fig. 5 are provided with same symbols. 

For this embodiment, some of the ink returns 
to the ink reservoir 2 through the resistance path 
24 when the ink in the pump chamber 12 is pushed 
out for writing by the pump function. Meanwhile, 10 
because the above pen element 10 is felt tip made 
by hardening fibers, it contains ink by capillarity. 

In this case, when the amount of contained ink 
is small, ink is absorbed from the pump chamber 
12 by capillarity. As the amount of contained ink 15 
increases, the absorbing force decreases and ink is 
saturated. When the amount of contained ink be- 
comes excessive, the pressure on the ink con- 
tained in the pen element increases. Therefore, the 
amount of ink returning to the ink reservoir 2 20 
through the above resistance path 24 increases 
and the amount of ink to be pushed out to the pen 
element 10 decreases as the amount of ink con- 
tained in the pen element 10 increases. Thus, the 
amount of ink contained in the pen element 10 can 25 
securely be controlled. In addition, it is possible to 
make setting so that the amount of ink to be 
pushed out to the pen element is kept constant 
when the amount of ink contained in the pen ele- 
ment 10 reaches a certain limit by properly setting 30 
the resistance of the above resistance path 24 and 
the valve opening pressure of the check-valve sys- 
tem 25. Thus, when pressing the pon element 
against the white board several times without writ- 
ing, ink is prevented from dripping due to exces- 35 
sive supply of ink to the pen element 10. 

Fig. 6 shows the fifth embodiment of the 
present invention. This embodiment has the same 
construction as the first embodiment except the 
resistance path 24. 40 

That is, for this embodiment, a path 26 is 
formed on the bottom wall of the above partitioning 
member 22, the pump chamber 12 is connected 
with the ink reservoir 2 by the path 26. and a felt 
resistance body 27 made by hardening fibers is 45 
installed in the palh 26. A certain resistance is 
given to the ink flowing through the path 26 by the 
resistance body 27. 

For this embodiment, because the resistance 
body 27 giving resistance to ink is made of the so 
porous material made by hardening fibers same as 
that of the pen element 10, the resistance char- 
acteristic when ink flows through the resistance 
body 27 is approximately the same as that of the 
pen element 10. Therefore, when ink is pushed out 55 
of the pump 'chamber 12, it is possible to stably 
control the rate between the amount of ink to be 
pushed out to the pen element 10 and the amount 
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of ink returning to the ink reservoir 2 through the 
resistance body 27. 

Figs. 7 through 9 show the sixth embodiment 
of the present ir/ention. In the figures, numeral 101 
is the body of this white-board marker, which is 
cylindrical and whose inside if formed as an ink 
reservoir 102. 

A pen-element holder 103 is installed at the 
front end of the body 101. On the pen-element 
holder 103, a pen element (a felt tip 104 for this 
embodiment) is installed slidably in the axial direc- 
tion so that it can be moved by the pressure for 
writing in the axial direction. 

In addition, a pump system 105 is installed 
between the pen element 104 and the ink reservoir 
102, which has the following construction. That is, a 
cylindrical holding section 106 is formed at the rear 
end of the above pen element holder 103 and a 
piston 107 made of elastic material such as sili- 
cone rubber is fitted into the holding section 106. A 
hold is formed by passing through the center of the 
piston 107. And a fitting section 108 with de- 
creased diameter is formed at the rear end of the 
above felt tip 104 and the fitting section 108 is 
fitted into the hole of the above piston 107. 

Therefore, when writing pressure is applied to 
the felt tip 104 for writing with the white-board 
marker, the felt tip 104 withdraws and the piston 
107 is deformed as shown in Fig. 2 so that the 
volume of the above ink reservoir 102 is decreased 
and the ink in the ink reservoir 102 is pressured. 
When no writing pressure is applied, the above 
piston 107 returns to the state shown in Fig. 7 by 
its own elasticity. In this case, the volume of the ink 
reservoir 102 increases. 

A slide plug 109 is slidably installed i.i the 
above ink reservoir 102. The slide plug 109 is 
made of elastic material such as fluorine-based 
silicone rubber or other type of silicone rubber and 
an annular sealing portion 110 is protruded on the 
outer periphery of the plug. And, the elastically- 
deformed top of the sealing portion 110 adheres to 
the inner periphery of the above ink reservoir 102 
to maintain the sealing quality. The axis-directional 
width on the surface adhered with the inner periph- 
ery of the ink reservoir 102 of the sealing portion 
110 under the above condition, that is, the scaling 
width is assumed as A as shown in Fig. 9. 

In addition, a tail plug 111 is installed at the 
rear end of the body 101 and a hole 1 12 connected 
with atmospheric air is formed on the tail plug 11. 

The above ink reservoir 101 is filled with liquid 
ink, for example, quick drying ink and the ink is 
partitioned from air by the above slide plug 109. 
And, the above slide plug 109 slides corresponding 
to consumption of the ink so that the pressure in 
the ink reservoir 102 is kept equal to the atmo- 
spheric pressure, when the pressure for writina is 
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applied to the above felt tip 104, the felt tip 104 
withdraws, the piston 107 is deformed as shown in 
Fig. 8, and the ink in the ink reservoir 102 is 
pressured; some of the ink passes through tho hole 
of the piston 107 and is supplied through the folt 5 
tip 104 and its fitting portion 103. Meanwhile, whon 
the ink reservoir 102 is pressured, the above slide 
plug 109 moves backward as shown by a two-dot 
chain line in Fig. 9. In this case, the movement of 
the plug 109 is assumed as B. The movement B 10 
changes according to the writing pressure applied 
to the above felt tip 104. that is, the deformation of 
the piston 107. 

The dimension and elasticity of the piston 107 
are set so that the movement B of the abovo slido 15 
plug 109 will be larger than the sealing width A of 
the sealing portion 110 of the slide plug 109 when 
the standard writing pressure (the pressure of 100 
g for this embodim. \) is applied to the above felt 
tip 104. 2Q 

For the above writing utensil, the pressuro for 
writing greatly varies depending on the service 
condition or the writer. For example, to perform 
writing on an approximately-vertical white board by 
holding the tail of the white board marker with 25 
fingers, the writing pressure may range only be- 
tween 5 and 10 g. When writing is performed by a 
writer tending to perform writing with a strong pres- 
sure or tending to strongly press the white board 
marker against the writing surface at the end of 30 
writing, the instantaneous maximum writing pres- 
sure may reach several hundreds of grams. How- 
ever, for the writing test of marking pens specified 
in JIS-S-6037, the standard writing pressure for tho 
test is specified as 100 g for oil based ink and as 35 
50 g for water based ink. As the result of the test 
by the inventor et al.. the above standard writing 
pressure is instantaneously applied in normal writ- 
ing of one character or stroke. For the present 
invention, instantaneous writing pressure is enough 40 
to withdraw the slide plug by a certain distance. 
Therefore, for this embodiment, the function of tho 
present invention is completely achieved by sotting 
U ie withdrawal distance B of the slide plug 109 so 
that it will exceed the sealing width A when the 45 
above standard writing pressure of 100 g is ap- 
plied. 

The initial sliding resistance for the slide plug 

109 to start moving is set to a value larger than tho 
load when the water head pressure of the ink filled 50 
in the above ink reservoir 102 is applied to the 
slide plug 109. 

The following is the description of the function 
of the above embodiment. 

First, when no writing is execute and the slido 55 
plug 109 stops, the surface of the sealing portion 

110 adheres to the inner periphery of the ink reser- 
voir 102. Because little ink film is present between 



the surface and the inner periphery, the sealing 
portion directly contacts the inner periphery of the 
ink reservoir 102. Under the above condition, the 
friction coefficient between them is relatively large 
and the sliding resistance of the slide plug 109 is 
large. 

Then, when writing is executed with the white 
board marker, the writing pressure is applied to the 
above felt tip 104, the felt tip 104 withdraws, the 
piston 107 of the pump system 105 is deformed, 
and the ink in the ink reservoir 102 is pressured. In 
this case, though the slide plug 109 withdraws, the 
inner periphery of the ink reservoir 102 at the tail* 
plug-1 1 1 side of the sealing portion 1 10 of the slide 
plug 109 is dry because no ink is attached to it. 
Therefore, when the slide plug 109 withdraws, the 
sealing portion 110 and the inner periphery of the 
ink reservoir 102 slide while contacting each other 
without ink film betwe*-> them. Therefore, in this 
case, the sliding resistance jf the slide plug 109 
becomes relatively large and the pressure in the 
ink reservoir 102 gets relatively high corresponding 
to the sliding resistance for withdrawal of the slide 
plug 109. And, the material of the felt tip 104 and 
the diameter of the fitting portion 108 are set so 
that the amount of ink to be consumed for one 
stroke of writing is sent to the felt tip 104 under the 
above pressure. Therefore, the felt tip 104 always 
contains the amount of ink most suitable for writing. 

In this cases, when the standard writing pres- 
sure is applied, the movement B for withdrawal of 
the slide plug 109 exceeds the sealing width A of 
the sealing portion 110. Therefore, the inner periph- 
ery of the ink reservoir 102 to which the sealing 
portion 110 adheres until withdrawal of the slide 
plug is wet by ink. Even if excessive writing pres- 
sure is applied depending on the writer, the ink 
pressure in the ink reservoir 102 hardly changes 
though the withdrawal distance of the slide plug 
109 increases. Therefore, ink is stably supplied. 

When writing pressure is released al the end of 
writing for one stroke; the piston instantaneously 
recovers by its own elasticity, the pressure in the 
ink reservoir 102 instantaneously becomes nega- 
tive, and the slide plug 109 instantaneously ad- 
vances to the position before withdrawal. In this 
case, because the inner periphery of the ink 

reser- 
voir 102 to which the sealing portion 110 adheres 
until withdrawal is already wet by ink, ink film is 
formed between the sealing portion 110 and the 
inner periphery of the ink reservoir 102 and the 
sliding resistance of the slide plug 109 is greatly 
decreased by lubrication of the ink film. And. the 
slide plug 109 further advances from the position 
before withdrawal by a very small distance cor- 
responding to the amount of ink consumed due to 
one-stroke writing. In this case, because the seal- 
ing portion 110 of the slide plug 109 is lubricated 
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by the ink film, it smoothly moves by the very 
small distance. Therefore, negative pressure is not 
left in the ink reservoir unlike the conventional type. 
Thus, ink is stably supplied because the ink con- 
tained in the felt tip 104 is not returned to the 5 
inside by the negative pressure. 

Because the above operation is ropeated, the 
amount of ink consumed every one stroke of writ- 
ing is supplied to the felt tip 104 and a proper 
amount of ink for writing on the surface of a white 10 
board or the like having no water absorbing prop- 
erty is always contained in the felt tip 104. 

The material and density of the felt tip 104 are 
set so that deep writing can be made on the 
surface of a white board or the like having no water rs 
absorbing property and the capillarity force will be 
relatively small. Therefore, because tho ink holding 
ability of the felt tip 104 or the sealing ability is low, 
ink may excessively contained in the felt tip or may 
drip due to the water head pressure of the ink in 20 
the ink reservoir 102 when the felt tip is turned 
downward. For this embodiment, however, the slid- 
ing resistance when the slide plug 109 stops, that 
is, when ink film is not formed between tho sealing 
portion and the inner periphery of the ink reservoir 25 
102 is set large enough to support the water head 
pressure of the ink. Therefore, the above trouble is 
completely prevented. 

Fig. 10 shows the seventh embodiment of the 
present invention. This is a white board marker 30 
designed by considering a very small writing pres- 
sure. The seventh embodiment has the basically 
same construction as the sixth embodiment. In Fig. 
10, the parts corresponding to those of the sixth 
embodiment are provided with the same symbols 35 
and their description is omitted. 

That is. some writers execute writing at a very 
small writing pressure by holding the rear end of 
the white board marker. In this case, tho writing 
pressure is only approx. 10 g. Therefore, to set the 40 
movement B for withdrawal of the slide plug 109 
larger than the sealing width A of the sealing por- 
tion 110. it is necessary to decrease the elasticity 
of the piston 107 of the pump system 105 so that 
necessary stroke can be obtained even for a small 45 
writing pressure and also decrease the sliding re- 
sistance for withdrawal of the slide plug 109, that 
is, the sliding resistance when no ink film is 
present between the sealing portion 110 and the 
inner periphery of the ink reservoir 102. Thus, 50 
when the felt tip 104 is turned downward, ink may 
drip from the felt tip 104 because the water head 
pressure of the ink in the ink reservoir 102 cannot 
be supported by the initial sliding resistance of the 
slide plug 109. 55 

For the seventh embodiment shown in Fig. 10, 
a shut-off valve system 120 is installed between 
the pump system 105 and ink reservoir 102 in 



order to prevent the above ink from dripping. 

The shut-off valve system 120 has a housing 
121 which is fitted into the above body 101. A 
tapered through-hole 123 is formed on the housing 
121 and the ink reservoir 102 is connected with the 
pump system 105 by the through-hole 123. A steel 
ball functioning as a valve element is inserted into 
the through-hole 123. A stopper 124 is protruded at 
the inside of the rear end of the housing 121 to 
prevent the steel ball 122 from dropping out. 

The piston 107 of the pump system 105 con- 
tacts the casing 121 of the shut-off valve system 
120 so that the maximum stroke is controlled and 
the casing 121 also serves as a stopper for control- 
ling the maximum stroke of the pump system 105. 

When this type of marker is approximately 
horizontally used for writing, the steel ball 122 
drops out of the through-hole 123 by the gravity, 
the through-hole 123 is open, and ink is supplied 
from the ink reservoir 102 to the pump system. 
Other functions are the same as those of the sixth 
embodiment. 

When writing is stopped and the felt tip 104 is 
turned downward, the steel ball 122 is fitted into 
the tapered through-hole 123 by the gravity to 
close the through-hole 123. Therefore, supply of 
ink is interrupted and dripping of ink from the felt 
tip 102 is securely prevented. 

For this embodiment, because the piston 102 
of the pump system 105 is designed to have a 
small elasticity, the piston 107 may excessively be 
deformed if a large writing pressure is applied. 
However, the above trouble will not occur because 
the piston 107 contacts the casing 121 and its 
maximum stroke is controlled. 

Figs. 11 through 14 show a white board marker 
of the eighth embodiment of the present invention. 
This embodiment has the same construction as the 
sixth embodiment shown in Fig. 7 except the slide 
plug 210. 

That is. the slide plug 210 comprises a body 
consisting of a sleeve member 216 and a pressing 
member 215, and a sealing portion 217. The seal- 
ing portion 217 is a thin disk made of. for example, 
an elastic material such as silicone rubber or 
fluorine-based silicone rubber. A mounting hole 218 
is formed at the center of the S6aiir,g portion 217. 
The pressing member 215 passes through the 
mounting hole 217 to secure the sealing portion 
217 to the sleeve member 216. The top ends of 
the sleeve member 216 and the pressing member 
215 are conical so that the sealing portion 217 Is 
not bent. 

The outer periphery 219 of the sealing portion 
127 is formed to be columnar around the central 
axis of the slide plug 210 or the ink reservoir 102. 
The diameter of the sealing portion 217 is slightly 

lavfir than th« 
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102, the sealing portion 217 is slightly compressed 
in the radius direction, and the outer periphery 219 
adheres to the inner periphery of the ink reservoir 
102 at a certain contact pressure according to the 
elasticity of the sealing portion. 5 

The following is the description of the function 
of the slide plug 210 of this embodiment. 

First, when no writing is executed, that is, no 
differential pressure is produced at the both ends 
of the slide plug 210, the sealing portion 217 is a ;o 
flat disk and the whole surface of the outer periph- 
ery 219 adheres to the inner periphery of the ink 
reservoir 102. 

Then, when writing is executed, the ink reser- 
voir 102 is pressured by the pump system 105, the 75 
slide plug 210 slides, and the pressure in the ink 
reservoir 102 is increased to a value corresponding 
to the sliding resistance of the slide plug 210. 

When the ink reservoir 102 is pressured, the 
pressure is applied to the sealing portion 217 and 20 
the sealing portion 217 is bent as shown in Figs. 12 
and 14. When the sealing portion 217 is bent, the 
diameter of the sealing portion 217 decreases and 
its outer periphery 219 is tapered. Therefore, as 
shown in' Fig. 14, one side margin of the outer 25 
periphery 219 or the margin at the ink side sepa- 
rated from the inner periphery of the ink reservoir 
102. However, the other side margin of the outer 
periphery 219 or the margin at the air side continu- 
ously adheres to the inner periphery of the ink 30 
reservoir 102. 

Then, as the pressure in the ink reservoir 102 
increases; the sealing portion 217 is further bent, 
the contact pressure of the outer periphery 219 
decreased, and the adhering width A of the other 35 
side margin decreases. Therefore, the sliding resis- 
tance of the slide plug 210 further decreases and. 
when the sliding resistance is 'smaller than the load 
applied to the slide plug 210 due to the pressure in 
the ink reservoir 102, the slide plug 210 starts 40 
sliding. 

In this case, the sealing portion 217 becomes 
sensitive to the pressure in the ink reservoir 102, 
that is, the sealing portion 217 is greatly bent event 
for a small change of the pressure. 45 

Therefore, even if an error is present in the 
contact pressure of the outer periphery of the seal- 
ing portion 217 under the initial state, the error is 
compensated by larger bending of the sealing por- 
tion 217. In this case, the error of the pressure in so 
the ink reservoir 102 is small. Therefore, the sliding 
resistance of the slide plug 210 gets small and 
accurate. 

When the pressure for writing of one character 
is released, the piston 107 of the pump system 25 55 
recovers by its own elasticity and the ink reservoir 
102 becomes negative pressure. In this case, the 
sealing portion 217 is bent in the direction opposite 



to the above case, one side margin of the sealing 
portion 217 adheres to the inner periphery of the 
ink reservoir 102, and the slide plug 210 advances 
similarly to the above operation. Thus, the sliding 
resistance is small and accurate similarly to the 
above case. In this case, because the adhered 
portions at the other side margin successively 
move to the one side margin, the ink film between 
the one side margin and the inner periphery of the 
ink reservoir 102 is removed. 

And. when the slide plug 210 advances, one 
side margin adheres to the inner periphery of the 
ink reservoir 102 to wipe the ink on the inner 
periphery. Therefore, no ink film is left in the inner 
periphery of the ink reservoir 102. The width A at 
the adhering portion of the outer periphery is not 
decreased to zero, that is, the entire outer periph- 
ery does not separate from the inner surface of the 
ink reservoir 102. Therefore, the ink is completely 
wiped in any case. 

This embodiment is suitable when the wall of 
the ink reservoir 102 is transparent and does not 
degrade the appearance because ink is not left on 
the portion where the slide plug slides. 

It is also possible to use a conical sealing 
member 217a for the above sealing portion as 
shown in Fig. 15. When the sealing member 217a 
moves, for example, rightward in Fig. 15, its diam- 
eter and sliding resistance increase. When it 
moves leftward, the sliding resistance decreases. 
When the sealing member 217a is used, the sliding 
resistance of a slide plug increases and the pres- 
sure in an ink reservoir increases for writing. When 
the slide plug returns after writing, it smoothly 
slides because the sliding resistance is small. 

For the white board marker of the embodiment 
shown in Figs. 7 through 14, when a cap is applied, 
the air in the cap is compressed and the com- 
pressed air may enter the ink reservoir 102 through 
the felt tip 104 because no check-valve system is 
installed. To prevent the above trouble, it is possi- 
ble to install a check-valve system as the ninth 
embodiment in Fig. 16 shows. 

That is, for the embodiment in Fig. 16. an ink 
reservoir 302 is formed in a body 301 and a slide 
plug 310 is inserted. A holder 310 is slidably fitted 
into the front end of the body 30 ami its rear end is 
fitted to a disk piston 307 made of an elastic 
material such as synthetic rubber. A felt tip 304 is 
held by the holder 306 and ink is supplied from the 
ink reservoir 302 to the felt tip 304 through a path 
324 formed in the holder 306. A check valve 321 is 
installed at the middle of the path 324. The check 
valve 321 is made of an elastic material such as 
silicone rubber and a stem 322 is protruded from 
the front end of the valve. The end of the stem is 
pressed against the felt tip 304 and the check valve 
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For this embodiment, if the air in a cap 323 is 
compressed when the cap 323 is fitted into the 
body 301, it is prevented by tha check valve 321 
that the compressed air enters the ink reservoir 
302 through the felt tip 304. 

Claims 

1. A marker for applying ink to a certain portion 
on a surface to be coated, characterized by 
comprising: 

a cylindrical ink reservoir (2, 102) formed 
in a body (1, 101); 

a slide plug (3, 109, 210, 310) slidably 
inserted into said ink reservoir (2, 102), which 
maintains liquid tightness between the slide 
plug and the inner periphery of said ink reser- 
voir (2, 102), partitions the ink filled in the ink 
reservoir (2, 102) from air, and slides accord- 
ing to consumption, expansion, and contraction 
of the ink; 

a pen element (10, 104) slidably installed 
at the front end of said body (1, 101); 

pump means (19) installed in said body (1, 
101), which pressures the ink in a pump cham- 
ber (12) formed in said body when said pen 
element (10) is slided by the pressure for 
writing; 

a pen-element-side check-valve system 
(17, 30) installed between said pen element 
(10, 104) and pump chamber (12), which al- 
lows only the ink flow from said pump cham- 
ber to pen element; and 

a reservoir-side check-valve system (20) 
installed between said ink reservoir (2, 102) 
and pump chamber (12), which allows only the 
ink flow from said ink reservoir to pump cham- 
ber. 

2. A marker according to claim 1, characterized 
in that said pump means (19) has a pen- 
element holder (25) for holding said pen ele- 
ment (10) and sliding through said body to- 
gether with the pen element, a plunger (13) is 
protruded on the pen-element holder, the 
plunger passes through an elastic sealing 
member (19) made of an elastic material and 
is liquid-tightly inserted into said pump cham- 
ber (12), said elastic sealing member is elas- 
tically deformed when the pen-element holder 
slides and said plunger is inserted into the 
pump chamber, and thereby the ink in the 
pump chamber is pressured. 

3. A marker for applying ink to a certain portion 
on a surface to be coated, characterized by 
comprising: 

a cylindrical ink reservoir (2, 102) formed 



in a body (1, 101); 

a slide plug (3. 109, 210. 310) slidably 
inserted into the ink reservoir, which maintains 
liquid tightness between the slide plug and the 
inner periphery of said ink reservoir, partitions 
the ink filled in the ink reservoir from air, and 
slides according to consumption, expansion, 
and contraction of the ink; 

a pen element (10, 104) slidably installed 
10 at the front end of said body; 

pump means (19) installed in said body (1, 
101), which pressures the ink in a pump cham- 
ber (12) formed in said body when said pen 
element is slided by the pressure for writing; 
75 a pen-element-side check-valve system 

(17) installed between said pen element (10, 
104) and pump chamber (12), which allows 
only the ink flow from said pump chamber to 
pen element; and 
20 resistance means (27, 28) installed be- 

tween said ink reservoir (2. 102) and pump 
chamber (12) to give resistance to the ink 
circulating between them. 

25 4. A marker according to claim 3, characterized 
in that said resistance means is a resistance 
path (28) with a small sectional area for con- 
necting said pump chamber (12) with said ink 
reservoir (2, 102). 

30 

5. A marker according to claim 3. characterized 
in that said resistance means is a resistance 
body (27) installed between said pump cham- 
ber (12) and ink reservoir (2, 102) and made of 

35 a porous material. 

6. A marker for applying ink to a certain portion 
on a surface to be coated, characterized by 
comprising: 

40 a cylindrical ink reservoir (2, 102) formed 

in a body (1 ( 101); 

a slide plug (3, 109, 210, 310) slidably 
inserted into the ink reservoir, which maintains 
liquid tightness between the slide plug and the 

45 inner periphery of said ink reservoir (2, 102), 

partitions the ink filled in the ink reservoir from 
air, and slides according to consumption, ex- 
pansion, and contraction of the ink; 

a pen element (10, 104) slidably installed 

so at the front end of said body (1, 101); and 

pump means (107, 307) installed in said 
body, which pressure the ink in a pump cham- 
ber (2, 102) formed in said body when said 
pen element (10. 104) is slided by the pres- 

55 sure for writing. 

7. A marker according to claim 6, characterized 
in that said pump means (107, 307) is a piston 



made of an elastic material and installed be- 
tween said pen element (10, 104) and ink 
reservoir (2, 102), which is eiastically deformed 
to pressure the ink in said ink reservoir when 
said pen element (10, 104) is slided by the s 
writing pressure. 

8. A marker according to claim 6. characterized 
in that a sealing portion (110, 217) made of an 
elastic material adhering to the inner periphery w 
of said ink reservoir is formed on the outer 
periphery of said slide plug and the withdrawal 
stroke B is larger than the sealing width A 
when assuming the sealing width in the axial 
direction of the portion where the sealing por- ;s 
tion adheres to the inner periphery of said ink 
reservoir (2, 102) as A and the stroke for 
withdrawal of said slide plug by the pressure of 

the ink in the ink reservoir produced by said 
pump means (107, 307) when the standard 20 
writing pressure is applied to said pen element 
as B. 

9. A marker according to claim 8. characterized 

in that said standard writing pressure is 100 g. 25 

10. A marker according to claim 6, characterized 
in that a shut-off valve system to shut off said 
ink reservoir from said pump means is in- 
stalled between said ink reservoir (2, 102) and 00 
pump means (103, 307) when holding the 
marker with said pen element (10, 104) turned 
downward. 

11. A marker according to claim 6, characterized 35 
in that a check valve system (321) for allowing 
only the ink flow from said pump means to 

said pen element is installed between the 
pump means (107, 307) and pen element (10, 
104). 40 



45 



50 



55 




FIG. 4 




FIG. 14 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 91 11 5307 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication* where appropriate, 
of relevant passage* 



FR-A-2 604 640 (MITSUBISHI PENCIL) 

* page 6, line 16 - page 7, line 21; figures 1-3 



US-A-3 656 857 (SEREGELY) 

* column 2, line 35 - line 68; figure * 

GB-A-2 052 397 (PEWTEL KABUSHIKI KAISKA) 

* column 2, line 54 - Hne 63; figures 1,7 * 

US-A-3 153 804 (SILVER) 

* column 2, Hne 57 - column 3 # line 5; figures 
2.6 * 

US-A-2 783 488 (JOCKERS) 

* column 1, line 56 - column 2, line 41; figures 
2-4 * 

FR-A-2 592 599 (MITSUBISHI PENCIL) 

* page 9, line 9 - line 23; figures 1,2 * 

US-A-4 157 874 (DURAWD) 

* abstract; figures 2,3 * 



The present search report has been drawn op for afl claims 



Relevant 
to claim 



1.3,6 



1,3.6 



1-3,5,6 
7 

1-3.6,7 



1.3,5,6 

1.3,6,11 
1.3,6 



CLASSIFICATION OF THE 
APPLICATION (Int. CIS ) 



B43K5/18 



TECHNICAL FIELDS 
SEARCHED (Int. CI S ) 



B43K 



THE HAGUE 



16 0ECEMBER 1991 



PERNEY Y. 



CATEGORY OF CITED DOCUMENTS 

X : particularly rdevaof if taken alone 

Y ; particularly relevant If combined with annihrr 

document of the same category 
A : techonfogfeal background 
O : not-written disclosure 
P : intermediate document 



T : theory or principle «ndeTrylng the Invention 
E : earlier patent document, bet published on, or 

after the filing date 
D : document cited In the application 
L : document dted for other reasons 

A : member of the same patent family, corresponding 
document 



